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<^ ^^17} Tfl^S)^ ^o^s 47 fl ol^-o} ^.g. a>-§-^ ^ MPD (Multiprimary 
Display)^ ^cfl^o] nfl ^ s] ^s. <y ^ ^Ajjr-i- , <^ ^jr-j. WYV^SS. 

#^*>fe WYV^ajj: o]a AflAi^oj >^cfl^4 B|-7J1 MPD^ ^^-§: nfl 

#3*Hr XYZ^aijt t^#-« , ^ XYZ^Ajsofl tfl-g-*}^ e}3! mpd ^-§^]Jro} 
ol^l- a>^^^ MPD *lH^Ei ^#^-1- ^wltbcf. o)6\) oi«fl ( o^^s)^ ^^15:^ q 
^* E}7}1 MDP^l ^cfl^oii u}l^£]-£s. ^ 91°], MPD ofl^i °l-§-7>^tb S-^ 

£ 2 

MPD, ^tfl<*, Gamut Matching 
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-^^^r^^l ^ ^1 {Color conversion apparatus and method of using the same} 

£ l^r MPD ^tfl^^- ^^*>7l ^tr S^, 
£ 2^r ^ofl nfs Afl^^o] ^-^ £> 

5. 4^ CIE-XYZ ^^^>* ^^*>7l 5.^, 

£ 5^ YWV ^*>7l Jfl^- £13, 

£ 6a ifl^l £ 6c^r nfl^lojs.^. ^t} 7 ] , h^jl 

100 : ^iL^ 110 : WYV^^IJ: «I3H*- 

120 : <^£iefli £?Mf 130 : 2D-LUT oflS.el 

140 : 150 : ^t^<^ nfl^lJjL 

160 : XYZ^J: 170 : MPD ^H^Ei ^V#^- 
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^A]J1^ ^^4, ©1 4j^]JL7> 7fl^£]^ MPD(Multiprimary Display)^ ^tfl^o] 

*tiW <r S.^ ^4lJL» £«-*Rr ^^«r^l ^ n «<HH ^ 

4. 

^^JLJS. S-M^, ^vg. Afl^. 7fl^*>^ ^1^, Z^o] A> _g. 

f°H 44 ^iS 4-E ^^(color space), ^ 2.1* A>-g-*>:n. $14. ofl^ 

tfl, ^ #*HH^ CMY a>^jl, ^ CRT S-4 B\ 4 ZL 

Hfl^ ^HH^b RGB 4-§-^H, 4Jj^ f ^5L# z}-z}- cp^o) ^ 

«£r HSI 4-g-*>4. HL*V, ^o||Am ^*"M1 7fl^^ ^ ol = U > 

^» ^ *>7l CIE ^#©1 A>^-i)7l£ ^Kr^l, tfla^^-S 

CIE-XYZ, CIE L*a*b, CIE L*u*v f^l 01 rf. 

7fl€*Rr ^m^lfe ©1&|^ ^^^HS, ^cfl^ (color gamut H ^5. 
^£ $14. ^^ol Afl-i- ^4*Rr «o v ^ , ^ ^ ^14 4€- ^1-4^ ^rTfll- u}- 
4Ml^r «o V ^* ^ n] <5>±- aV^oll, ^tR^ ^tf 7fl^ 44*1, <y^5] 

i=. AflAljLSf O] °m *fl^*>fe #*1*H1 ^tfl^O] AVol^V ^-^Ofl^, A^O] Afl 

Cfl^o] ^ c| £ ^. 0^3- ^A]S» ^^Ml ^7fl ^-i- 
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<16> o]^*> xn^. ^^^.S. 37fl£] ^(primary C olor)^r 

7]^^ a]c 7 |. ojq. tlla^s MPDCMultiPrimary Display)7> xi^c-fl, MPD^ 7l^^l 
3^* a>^>^ 3^^ c^l-elM /l|tfl^-§- ^ <^ fl 4 7i] o]^ 

<17> £ 1^ ole^ MPD^l ^cfl^-i- ^^^1-71 ^tb £^^14. £^^r ^S^, 5L^^- 

S IS S^-RV ^^ol Aj-eJ-o] ^}z^ oi^ ^tfl^^- M-^tfljl, £^Jl 2S. S^*V 

c^#elH ^tfl^-g- M-Bl-^tf. 

<18> W}S>}- ^o], MPD^l ^tfl^ ^2flo| cjAf^ol Al^^ofl 4| cfl <*j o] 5^ 

MPD^ «y*l*W If ^^0J1» Zltfls MPD^M 7fl^Al7l^ 7J 

-f , MPD7> ^ 9X^ M ^cfl^* A>-g-^ ^ &7fl £t}. ns^S, MPD^l 

Ajjcflo^ A}^}7) 5)^^, <%ns\±r If ^tfl^szj- MPD^ ^tfl*H n fl 

<19> ^ ^rg^ Aj. 7ls q. ^ f SM*}7l oV#^ ^3^, ^ 

^£r, Sf Aflcfl^sf o] XrtA]Jr 7 }- Afl^S]^ MPD2] ^tfl^o] pfl^l^ 

^ <y^£]±r ^^1^, MPD<^1 ^ Sl^r 3.^ qtftq^ A}-§-^ 
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[*^^ ^ ^ 3-8-1 

<20> ^-5}7] ^<*f| tC^ ^^^lfe, Ol^ ^AljL^l aW^o^ 

, #71 ^Sj ^^1J17> ^fl^Sl^ 47fl A>-g-^ B)-3! MPD^ ^tfl^ 

<*) i^}^ WYV^Jl ^71 ^ jrcq ^cfl^4 ^-y) e]-tJ1 MPD^ ^t^* 

XYZ^JLS <£^H #^*Rr XYZ^JL ^ >3-7l XYZ ^^oll tfl-§-S>fe #7l 

MPD ^^IJltl *H<H*|B|* a>#^ MPD ^H«l^ if-W. 

<2i> y}^sr>7ll^ *]#t§ s.^ RGB^41Jl1- RGB^JlS <d*S Ji3*H ^"71 

<22> ^1-71 qtf{<$ nfl^ol^ A>#JjLfe, ^V 7 ] ol^ AflAl^o^ *Jjtfl<*j ^ a c V 7 ] ^Tjl MPD^ 

1- ^ #7] ^cfl ^fliE&S] «H1 71 ^V 7 ) nfl^lol^ ^ol 

7Br<5}t}. Stb, ^"71 Ajjrfl^ nfl^lol^ a> # «.^ > Ajjcfl^ uJ-Ej-vfl^r a^^^aj-, 
^ A o V ^ <^*M1 *}xr S^H* ^IsKr «V^A1^^ J5l*HH ^Sfl #71 

<23> ZL^Jl, ^71 ^tfl^ u\^o]^ A>#^, 4M nll^loj^cHl tfl-g-*}^. Cflo]^7> Efl o] 

■M-SfraH x-l^-sl^. 2D-LUT , ^"71 WYV^JL# #7] 2D-LUT oflSLBlS <*»Afl^> 7 l 

2D-LUT ^EsjliS t&^Kr cH-^efl^ ^ #7l 2D-LUT ^flS^olH #^5] 
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, 3^ *H5L 47fl o^s] A>-g-^ b}-72! mpd^ Aflcfl^o] nfl^l , # 7 1 <g ^ 

q&S.* ^«r*H, (a) -#71 ^Jl^ WYV^JlS. #^*Hr #7ll , (b) 

#7l <^ ^^1^ ^-71 Ef7}l MPD^l ^£fl<3-g- nfl^lAl7l7l ^ ^«r^^ 

°1^8: ##*}ifr #31, ( c ) -#71 7l^><^, ^-7) WYV^^1« SL^SRr 

#711, (d) iL^& #7l WYV^^ls* XYZ^-ilJLJL €J&«H #^*Rr #711, * (e) #7l 
XYZ ^-§-*Kr #7l MPD #*l2} ^^]^<y ^HiaiE-11- ^#c^ #7ll» i#tt 

<25> aft^s]-^^ wl^l^ £f RGB^#3:» RGB^^ISS. J±3«H #7l <$m 

4141JL5. *H^Rr #7111- Dl i^cf. 
<26> ^-71 (b) #7lHH, ^-71 nfl^lols.^ ^ 6ja ^Jro] Afl cfl ^ ^ ^y] B)-7jl 

21 zl-Zl- ^arj-JL, ^-71 ^Cfl ^£^21 HH1 7l^*H ^ fl^K 2L*V, 

#71 (b) ^TlHlA-l, sfr 7 ] ^Cfl ^JE^, ^cfl<*^- M-E]-^^ X^^^, A ^# ^ ?| 
^^^>7ll ^ #^Kr «J-^^4i2l iE^>^<Hl 2)*11 ^-#1- ^ 

<27> ZlSlJl, ^>7l (b) #7^, #71 nfl%lolS.ofl cfl^>^ ^0^^ 31 o] ^-j^c*! ^ % 

^ #711, #71 WYV^^l^l- #71 *1#^ til ol Ei # ^A-il^>7l ^1^; 2D-LUT ^cell^5. 

#«:*Rr #711, ^ #7l 2D-LUT <H-ELell^°11 tfl-§-*Rr ^7] c-fl ol E ^ # #^^>J1, 
^M^* J±#*H #71 Pll^ols.^- ^-7111- S^Kr 

<28> ol^oflA^ 51#-g- .g. ^.g- j^cj. ^Ml^Tll ^^*Vcf. 
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<29> 51 2±r ^ 4=. ^^^1^ ^^£ol4. j£ 2-i: %^*}^, 

-idHiL^UOO), WYV^JL ^$Mf(110), o^efli #^-(120), 2D-LUT ^s.^ 
(130), 11^(140), ^cfl^ nfl^^-(150), XYZ^Jl ^-*f (160) , ^ MPD >H] «=H ^] a> 
#^-(170)1- ^•wlW. 

<so> ^SL^^f (100)tt °J ^ ^1 If «l>id*8 RGB^^lJil- ^ RGB^^l 

1£ ^«rW. Sf *1^ RGB^^ls^ a ^ fl-^cH] aj-e^ cf^fl ^^1 jrs. 

S.*], ^1* IECOnternation Electro-Technical Commission)^ sRGB, HDTV tt^^ 

91 ITU-R.BT.709 t^€- «1^ RGB^ls ^1 WYV^Jl ^^HfUlO)^ 

^(lOOHH ^ RGB^^lSl- WYV ^?h°S. ^S^$*H WYV^^lJlS. ^ 

<3i> ^iE.efli ^^(120)^ WYV^JL ^^(HO)ofl^ #^5)^ Al^s. 2D-LUT <H = 

efl^i ^IJlS. 2D-LUT ^5151(130)1- ^ *H , 2D-LUT ^515] 

(130)^ x.fl^lol^.cHl 2D-LUT eflolE^} ElM l-S^H ^^-^cf. ^^(uq)^ 

2D-LUT ^151^(130)^1^ HH^S iL^H ^ (matching gain)^ 

##3H=r. ^ = 511^ £^(120), 2D-LUT "115151(130), ^ i^(130)7> ufl^ o] ^.g- 

##*Rr Aj^cfl^ DUBOIS. AV^tL^. 

<32> Ajjcflc* nfl^«-(150)^ JiUHKUOHH #^£lfe nll^lols.-g- A>-g-*H , Afl tfl ^ ufl 

^(150 HI «y^£l^ ^Jl* MPD-&1 ^cfl^^l- nfl%l£]£^- ^^a]^ #^*1^-. XYZ^ 
a}Jt ^^«-(160)^r nn iJ f(300HH &&£\o] #^sl^ AjjA]^^ CIE-XYZ 

#-£.5. ^-jE^S}^ XYZ^Jl^ H^JL, MPD ^H^E^ ^J-#^-(170)^ ^ 
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<33> 



<34> 



€ XYZ^^l^^l rfl-g-5L|^ *IM tfjfc-K control vector)* -i>#*>^ , MPD *fl<H^Bl ^V#-^ 
(170H*| ^^7} MPDS] ^-§^JL7 r ^cf. 

2 5L 3* *r€- ^-^.g- 4^4 ^cf. 

^ ^l^iL^-^(lOO)^- If ti]^^ RGB^4lJL(RGB NL )» ^d*§ 

RGB^^lJl(RGB L )S. ^ iL^*h=KS200). ^*§iL^(100HH iL^^M #^3^ 
RGB^Jl(RGB L )^ WYV^^lS. ^^(110)5. <H WYV^Jl(WYV)S ^^t}- 

(S205). o]$\. 7^0} t RGB^^lsl- WYV WYV^JlS ^S^Vb ^cfl<* 

tb^S, RGB^JLfe t^g-£] ^# *}-8-SH WYV^JlS. ^«:7]-^s>4. 



<35> 



f w\ 






Y 


= T 


G 


\ v> 







<36> 



[*T«H 1] 

°1 nfl , WYV ^#£r If #7}^-*! ^^o] CIE-XYZ ^^ilS.-^ 
(linear transform)^ S^fl ^M^l^ ^^^1- 0 1 ^ , °1# S.^}^. tf-g-£] £ 



<37> 



Y = AT 
V) 



Y\ 



<38> 



<39> 



2] 

^JL, ^ RGB^JL^ t^-^-o) ^ofl ^ XYZ^^l 



3] 



'JO 






Y 


= F> 


a 
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<40> 



#3 ^uf ^-o] N ^ « P^ ^-o] ^t}. 



<41> 4] T = NP 

<42> ole^ ^-TjiAi ofl ^ N ^ ^iPt ^r#^H, °1 ¥ ^ 

*lf T7> ^r#^i ( ^V#^ ^ t# 1] <*fl 3 -g-^, RGB^J:* WYV^ 

^IJlS. ^ ofl# , sRGBM- ITU-R. BT. 709 fl-^ ^-f 3]<=Hl 

^ Ptt ^ ^ ^cf. 



<43> 



5] 



'0.412391 0.357584 0.18048H 
0.212639 0.715169 0.072192 
; 0.01 9331 0.119195 0.950532j 



<44> 



w}^ ^-o], CIE-XYZ -S^^HHM ^£1^ (achromatic) ^ Ir^(Black) £ 
^lH(White) i^H^l 3l^r tflz^ol ^o^Cray Axis)^-S S^t}. o] 

nflz^^g- fAjo^ ^ «fl E ^ wj-a}^ Hj-^o] 37 ) 7 |. ^(Chroma) C7> SU, ZL ^ 
o] ^tfCHue) H7> i^-eH, CIE-XYZ ^-^HM Ai)tfl<* nfl^j-g- ^-f, o> 

il^nllEJ^ol X ,Y,Z 3^g.A°\) ^HrS ^E^O.^ ZL ^-#£.7} ^7\S\7\] % 

t\, o}6\] n).^ > ^a>^ ^o} ^"^I7l7l £ 5<Hl w>sq- ^o), 

S-nfl^^o] flJE (Luminance) Y SHI'S ^^"d WYV ^Zt^-S- ^^^h °H , 



<45> 



6] 



'cl c2 <?3\ 

0 1 0 
,c4 c5 c6/ 
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< 46 > o^H, z]- iSSHKKcl - c6)tt 2|^(WV) ^SLS. 2|cfl 2^*1 ^#6\] icfe)- ^ 

<47> WYV^JL ^^(llOHH WYV^JiS. aWa|^^ o^cefl^ ^ 

«r-¥-(120)^l ^SH, A14 ^o] 2D-LUT ^12.^(130)1- ^^}7] $\*V 2D-LUT 

<^JELefl^ ^^cf(S210). 

<48> [^^-ai 7] Ylut = 2«««4ri 

<49> «W = Quant[H] 

<50> 

// = Arctan(- — ) 

<5i> [^vai yjo^ Quant[] ^V*}^ 0 ^^1Jl3] «&A^ ^^(quantization 

resolution)!- 2D-LUT <H = efl^ °cM-Sr ^^°.S. i^^s}^ sH^Vcf. ^ 

^^-(120)^-^ #33^ 2D-^ = efl^l- a>^H 2D-LUT v\)E.2) (130)7} 
2:^t^(S215). 2D-LUT fflS.sKl30H ^ ^Jl£) cfl-g-sq^. 2D-LUT cfl 

olB]7> i^Ml-SHM ^#£]c} , %V^^^ 2D-LUT ojH^l^o]] cfl-g-s]^ 2D-LUT ^o]e17> 

<52> 2D-LUT ^2.^(130)^ Jl#^ <^3l^ 0^3. go^tf 

^ 2D-LUT A]~g-*)-cf. , ^^^^ aij^). 2 d-LUT <H 

J^efl^ <#*>2)- aol^ f^^H sfl^-^ ^-fofl^ 2D-LUT 

dlolE^^-Ei i^lol A^^cf. ^^(140)^ 2D-LUT *\]3.£\ (130)<Hl-H #^5]^ 
2D-LUT c-11o]e^^-e-1 Af^.^ 2_2}*}±; (Bilinear 

interpolation) ^14 2D Spline ^ ^-^tr 7l^# ola}*)- 
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^ ^ ^r#tt4(S220). i^r«-(i40)sL^-Bi nfl^lol^ 

^^^-(150)^1 3^^. 
<53> 2D-LUT lis. 3(130) ofl 2D-LUT ^H^tt, £ 6a ^1 oj 

a AflAi^o^ xqcflc^ ^711^, £ 6b°l] ^ EfTjl MPD^ Aflcfl^ ^7]1# WYV 

<i^:?HH #6fl 7lssr}^ >£#£H, £ 6c^ °l&lt!r 2D-LUT dH^i , ^ o)] ^1 oj 

(k)# S^tf. £ 6a < y^^l^7> ITU-R. BT. 709 ^<* ; ^ WYU ^IJ: 

^^oflA-^ sjcfl ^o]cf. -Le|ZL ( £ 6a ^ £ 6c<HH, fl£ 

0~1 A>o]l- 32 °<MSr*r^ u^vfl ^o]^, Afl^j. rflsflA^ 0~359£ 7>*1 64 



<54> 



«<HH ^«fl ^#7>^>4. ^lS^, 47fl^ ^Afl^. A>-g-^ MPD^q , 

£ 7<H1 ^o], ^ol^l 35. y = Y 0 ^ ^ H = H 0 *HH^ a^tfl ^fl£ 

Cmax(Y 0) H 0 ) tt 3^1 °oMH(Y= Y 0 , H= H 0 )4, MDP 4|tfl°^ H o v ^ ja*Hl 0 l 

tf. JE.^^"^ ^^^-S =L ^o\) ^fl^ 3^, ^ PKWl.Yl.Vl), 
P2(W2,Y2,V2), P3(W3,Y3,V3)# ^4 ^ determinants. ZL « 0 V ^^ 



<55> 



8] 



W2-WX Yl-YX V2-VI 
W3-W\ F3-yi F3-F1 



= 0 



<56> 
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<58> 



<57> [^r^J-X] 9] (^-Pl)(p2-Pl)(P3-Pl) = 0 wth F = (W,Y,V) 

a\7]*\, A S.91B PI, P2, P31-^r ^tfl^ ^TlHH A Cf-g-JZ)- 
MPD Forward Model <fl-H C = (CI, C2, Cn) s] AA$\ 41 



<59> 



io] 











= AT 


Y 









<60> 



a n-\ 

c„- x c 



f c x \ 



<61> 



<62> 



°1^7ll *>#^ MPD^I a|tfl CmaxKY, H)£r, °J^5]fe If ^Jl£] *|tfl *fl 

Cmax2(Y,H)« go) , zl a]* ^ jr).^ nfl ^i o^ofl cfl*V ufl 



<63> 



<64> 



-£HM ^n io l^, ^tfl^ *lH lJ f(150H ^413l(WYVW 7>Sfl;*H, EV^d 

MPD 21 ^tfl^4 Dfl%ls]£^. ^^cf(S225). *1* ^SLS. ^Efv}]^ cf^-jq- ^-cf. 
<65> [^evAi 121 (w*,v*y = ktr,ir> • (w,vy 

<66> 12] 7} £H*Hr £ 8# %^*>^ ^-rf. ^, £ 8^ 
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■H#<L£. <8^(A)°1 4\*±3L2) ^cfl^^- u|-eK)H, ^Ajog. sa]^ <3<3(B) 

°] ^ MPD^ ^^^-1: S^ltbr}. ^d\) 7^0] > 01 K ^ m±S.°] 

A^cfl^jq. Ef^jl MPD^ ^tfl*H ^3. ^^l^^l AflcflQ^] nfl^l5] £ s- og^ 

£ CI- ^*}?luKC3 ^C4 ^ ^^-), ^(cl - C 2^1 ^)<5Rr ^ ^<3] aj^ 

^ol ^^>7ll ^cf. ole^V oj-^ aI^-chi Aj-g-sl^ #0] nfl ;*l oj :e=. ol 

^tfl^°l °ll%l£]£^- ^€ ^1X(W*Y*V*)^1J1^ ) XYZ^JL ^^(160 
*\^*) S-^ AflAi ^o] XYZ ^1^5. ^€4(S230). XYZ^^IJ: ^^(160 HI 

*\ XYZ^J^b MPD^H«]E^ ^#-*f(170Hl ^sM, MPD ^-S^JL<y ^H^Ei 

7> ^#€4(S235). 

^ ^«fl, ^JL^r °1 ^j^]5l7> a11^51^ MPD^ *l]tfl°H 

nfl%l£l£^- ^^7>^*>7ll 5)°}, MPD7> ^ Si*?- ol-g-^- ^ ^Tfl ^ 

4. 

4711 olAj-o^ A>-g-*>^ MDP21 A^cH^ofl OH ^1 El £3. ; ol^Sl^ AJIAI^^. 

^ 9X^r. °H MPD7> 7fl^l- ^ 01^ fi§ ^£}1 ^-8: aV^-^- ^ oi 711 IAS. 

^AH^l *V^£lxl o>u)^ ; ^^L^o^oflAi ^*Rr ^ 
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[^^^^] 
[^t 1 * 1] 

^>-§-*>^ Bf^l ^tfl^ol Pfl %1 5] J= ^- , ^-71 ^Jl* ^*Kr 

^-71 x^ai^ wyv^Jls. #^*Hr wyv^Jl 

#7] WYV^^lSl- XYZ^JlS #^*>^ XYZ^JE. ^^Hf;^ 

^-71 XYZ ^JLofl tfl-§-«^ tf 7 ] MPD£] ^^IJl^I ^flc>|tflE-]l- MPD 

*V#Jf;# i#*Hr *Kr ^^€-^1. 

2] 

3] 
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4] 

Aflcfl^ nfl^lolS- A>#«-^ ( Aflufl^^; ^14]^ ^ 

1$^-% 5] 

#7l nfl^l ois-ofl rfl-g-^ c-flolE^V tlH^jr^H ^#=l*r 2D-LUT ^S.^ ; 

A oM WYV^Jl» ^-71 2D-LUT ^5.5]-!- ^^i3>7] ^ *V 2D-LUT ^-EiefliS. ^ 

^-71 2D-LUT ^S-SHH #^5}^ t-Ho]E-]l- ^71 i^ol^-f #^ 

6] 

*}-g-*>fe Ef^l MPD^I ^tfl^ol Dfl^ls)£S. ( a> 7 ] oj ^ ^^-§>^ Afl^^-y]-^ 

(a) #7] -^^IJll- WYV^^lSS. ^^-^H #^*>^ l&Tfl; 
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